A 58-year-old woman with a histologically confirmed diagnosis of vulvar extramammary Paget's disease (EMPD) was referred to our hospital due to locally advanced and relapsed EMPD. The patient had undergone surgical resection three times for relapsed vulvar EMPD over a period of 12 years, but developed locally advanced and unresectable EMPD. As pathological examination indicated that the lesion was positive for human epidermal growth factor receptor 2 (HER2) on immunohistochemical staining, the patient was treated with trastuzumab plus paclitaxel. The primary tumor mass and lymph node metastasis regressed successfully with combined trastuzumab and paclitaxel therapy, and the disease has been stable for >2 years after the initiation of treatment. These observations suggest that HER2 status must be determined in patients with advanced and/or metastatic extramammary Paget's disease and therapy with HER2 inhibitors should be considered as an option for the treatment of HER2-positive EMPD.
Introduction
Extramammary Paget's disease (EMPD) is a rare malignant skin tumor, which is considered to originate from cutaneous appendages and occurs in cutaneous areas bearing apocrine glands, such as the scrotum, vulva and axilla (1, 2) . Generally, the prognosis of EMPD is favorable if the primary lesion is completely resected and no metastases are present (1, 2) . However, the prognosis of the progressive and metastatic disease is poor (1, 2) , and data on the efficacy of cytotoxic chemotherapeutic agents in cases of advanced and/or metastatic EMPD are limited (3) .
Several studies indicated that the tumor cells occasionally overexpress human epidermal growth factor receptor 2 (HER2) in patients with EMPD, at rates ranging from 15 to 65% (4) (5) (6) (7) (8) (9) . The humanized monoclonal antibody against HER2, trastuzumab, is expected to be effective in such cases. Indeed, several cases of advanced EMPD that exhibited a good response to trastuzumab, alone or combined with chemotherapy, were reported (10) (11) (12) (13) (14) . However, there is currently insufficient evidence on the efficacy of treatment due to the rarity of the disease itself. We herein describe a case of HER2-positive and advanced vulvar EMPD, in which the primary tumor mass and lymph node metastasis regressed with combined trastuzumab and paclitaxel therapy for >2 years after initiation of treatment. The clinical course of this case is reported, along with a review of the relevant literature.
Case report
A 58-year-old woman was referred to the Shinshu University Hospital (Matsumoto, Japan) in August 2014 to receive further treatment for previously diagnosed EMPD. The findings of the physical examinations of the chest and abdomen were unremarkable, but a giant, slightly raised, erythematous and hemorrhagic granular lesion in the perineum and a mass on the inner thigh were identified (Fig. 1) . Lower abdominal computed tomography (CT) revealed enlargement of the inguinal lesions, the mass in the perineum, and within the vagina (Fig. 2,  arrows) . The disease was initially diagnosed 12 years prior and the patient had undergone simple vulvectomy. The histological and immunohistochemical findings are presented in Fig. 3 cystostomy. In addition, episioplasty was performed for incontinence as a postoperative complication. Two years after the last operation, the disease relapsed with a tumor measuring 4 cm. The patient refused further surgical treatment and was Red signal, HER2 gene; green signal, chromosome 17 centromere (CEP17) (x600). The HER2 signal numbers and the signal numbers of CEP17 were counted and the HER2/CEP17 signal ratio was calculated as 2.1, which was considered to be positive in the present case. followed up. Four years later, the tumors had increased in size and the patient experienced pain and difficulty walking; she was then referred to our hospital to receive chemotherapy or alternative therapy. The patient had a history of breast cancer prior to the development of EMPD, which was completely resected, and has been followed up without any signs of relapse. Biopsy of the vulval lesion was performed and the pathological findings confirmed EMPD (Fig. 4A) . Immunohistochemical analysis revealed that tumor cells were positive for HER2 and cytokeratin (CK) 7, and were negative for estrogen and progesterone receptors (Fig. 4B-E) .
The patient was treated with trastuzumab plus paclitaxel. Trastuzumab was administered at a loading dose of 4 mg/kg followed by 2 mg/kg weekly in combination with weekly paclitaxel at 80 mg/m 2 . No adverse effects, such as cardiotoxicity, neurotoxicity, or hematotoxicity, have been observed to date. The tumors decreased in size and the inguinal lymph nodes disappeared 6 months after the initiation of chemotherapy ( Fig. 2C and D) . This treatment has been continued for 2 years and 6 months, with partial response and good control of the clinical condition.
Discussion
We herein reported a case of HER2-positive advanced EMPD that responded successfully to trastuzumab and paclitaxel chemotherapy, achieving a prolonged disease-free period of >2 years after initiation of therapy. Kang et al (6) analyzed 246 Chinese male EMPD patients and reported that HER2-positive EMPD was observed at a rate of 65.1% based on immunohistological staining. Richter et al (7) also studied 39 patients with a histologically confirmed diagnosis of vulvar EMPD and reported that immunohistologically HER2-positive disease was observed in 58% of the cases. Two Japanese studies reported HER2 overexpression in 16 of 104 cases (15%) and 7 of 34 cases (19.4%) (4, 5) . Thus, the frequency of HER2 overexpression in Japanese patients appeared to be lower compared with that in reports from other countries. However, HER2 overexpression in these studies was correlated with biologically aggressive EMPD, i.e., local invasion and lymph node metastasis (4) (5) (6) (7) (8) (9) .
The patient presented herein had a history of resected breast cancer. The immunohistological findings were examined and the resected breast cancer was found to be negative for HER2 and CK7, suggesting that the EMPD was not a distant metastasis from the breast cancer and the biological profile was different between breast cancer and EMPD in the present case. EMPD is a rare cutaneous malignant tumor, and analyses of HER2 overexpression or gene amplification in EMPD were performed in previously reported patients with surgically resected EMPD (4-9). Thus, there has been little clinical experience with advanced or metastatic EMPD. Indeed, there have been few reports regarding trastuzumab treatment in HER2-positive advanced or metastatic EMPD, with only five case reports identified in PubMed using the search terms 'EMPD' and 'trastuzumab' or 'HER2' (10) (11) (12) (13) (14) . These previously reported cases are summarized in Table I . All the patients achieved a good response, but the observation time of treatment varied widely. Three cases involved trastuzumab monotherapy. It remains unclear whether the combination of cytotoxic drugs is beneficial for overall survival, progression-free survival, or response rate. Thus, further case studies of trastuzumab treatment for HER2-positive advanced EMPD are warranted, particularly focusing on the toxicities and/or time to progression.
In summary, we herein described a case of advanced EMPD with a long disease-free survival period of 2 years and 6 months after the initiation of combination therapy with trastuzumab and paclitaxel. Our observations suggest that HER2 expression should be determined in patients with advanced and/or metastatic EMPD, and therapy with HER2 inhibitors should be considered as an option for the treatment of HER2-positive EMPD.
The patient provided written informed consent regarding the publication of the case details and associated images.
